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The causes and effects of nest clustering in colonies
of the Chestnut-headed Oropendola (Psarocolius
wagleri)
Jason Fischer
Department of Biology, University of Puget Sound
___________________________________________________________________

ABSTRACT
Colonies of nesting birds are often subdivided into clusters of nests; the causes and effects of these clusters
have profound impacts on the breeding strategies of colonial nesting birds. Five colonies of a Neotropical
colonial nesting bird, the Chestnut-headed Oropendola (Psarocolius wagleri), were studied to identify
trends in male and female intersexual competition, mating strategy, and brood parasitism in relation to
colony and cluster size. The results were compared with data from studies by Webster (1994a, b) for
another colonial nester, the Montezuma Oropendola (Psarocolius montezuma), which is known to use
female-defence polygyny. The comparisons showed that while both the Montezuma and Chestnut-headed
Oropendolas use female-defense polygyny, the degree to which a few males are able to monopolize
copulations varies with cluster size and synchrony. Montezumas construct nests in larger colonies, more
dense clusters, and as a result, males compete to defend nest clusters and copulate at the clusters, female
aggression increases with cluster size, and nest parasitism decreases as clusters become larger. For the
Chestnut-headed Oropendola, on the other hand, I found that males rarely compete near nests, guard
clusters, or copulate near clusters. Female aggression and parasitism showed no significant relationship.
Because copulations occur away from nests, and because there is partial synchrony of nest stage for all
active nests in a colony, males must focus their breeding attention on one female at a time, which allows
multiple males, rather than only a few, to successfully copulate. As a result, cluster sizes are smaller and
more spread out.
___________________________________________________________________________________________

RESUMEN
Reproducción en colonias y apiñándose de nidos han ventajas y desventajas. Cinco colonias de un pájaro de
los neotrópicos que hace sus nidos en colonias, la Oropendola Cabelicastafia (Psarocolius wagleri), era
estudiada para buscar tendencias en la competición intersexual de muchachos y muchachas, la estrategia
para aparearse, y parasitismo de nidos en relación al tamaño de colonias y grupos de nidos. Las resultas
eran comparadas con información del trabajo de Webster (1994a, b) para otro pájaro con nidos en grupos, la
Oropendola de Montezuma (Psarocolius montezuma), la cual usa la poligamia de muchacha-defensa. Las
comparaciones muestran que la Oropendola de Montezuma hace colonias más grandes nidos en grupos
densos, y por eso los muchachos pegan para proteger los nidos y aparearse cerca de grupos de nidos, la
agresividad de muchachas es más grande con grupos más grande de nidos, y el paratismo es menos para
grupos más grandes. Para la Oropendola Cabelicastaña, por otro lado, no encontré evidencia que los
muchachos pelan cerca de los nidos ni protegen los grupos de nidos ni se aparean cerca de grupos. La
agresividad de muchachas y el paratismo no tienen una relación con el tamaño de grupos de nidos. Estas
diferencias sugieren que aunque la Oropendola Cabelicastaña usaba la poligamia de muchacha-defensa en el
pasado, ahora la especie esta cambiando y esta usando una estrategia diferente para aparearse.
_________________________________________________________________________________________________

INTRODUCTION
Colonial breeding is common for many species of birds (Webster 1994a). Frequently,
such colonies are further subdivided into more dense clusters of individuals.
Coloniality and more specifically, clustering within them, have both advantages and
disadvantages. The increased density of individuals facilitates the spread of disease
and ectoparasites (Brown and Brown 2002, Herbert et al. 1998). As concentrations of
individuals increase, predators and parasites of both adults and nests may be spotted
and avoided with greater ease. In addition, nest predators and parasites often can be
repelled due to the high densities of adults present at colonies (Robinson 1985 and
Leak and Robinson 1989). However, the high density of adults and nests can make
locating colonies easier for predators and parasites. Once a colony is located,
predators and parasites can attack repeatedly until they are successful.
Because of the high densities of sexually mature males and females, locating a
mate is simple in colonies. However, Coloniality drastically increases intrasexual
competition as well. Females often vie for the best nesting location while males battle
to determine mating hierarchies (Webster 1994b). These interactions consume both
time and energy that could be invested in building better nests, foraging for food, or
incubating eggs. High densities of females also increase the chance that females may
act as brood parasites (i.e. birds that lay their eggs in another bird’s nest in the hope
that the host bird will raise its young).
Recently, researchers have suggested that colonial breeding, and clustering
within colonies, predisposes a species to polygyny (Webster 1994a). For species
whose males participate little in the rearing of young, males have the time and energy
to devote to courting and defending multiple females. If these females are clustered
within a breeding site, then males can guard a larger number of females with little
effort expended on guarding any particular individual.
Among birds, there are three principle forms of polygyny, all of which involve
intrasexual male competition. In the most common form of avian polygyny, males
compete with each other for resources such as territories or feeding grounds, and
females choose males based on the appeal of their resource. Second most common is
lek polygyny, in which males compete with each other directly, usually through
behavioral displays, and females choose a mate based on his performance. The final
and rarest variety of polygyny among birds (though it is common for mammals) is
female-defense polygyny, or harem polygyny. In this system, males compete directly
with one another over breeding rights (Webster 1994a). Harem polygyny, more than
any other form, is associated with colonies and clustering within them.
Among birds some of the best examples of harem polygyny can be found in
family Icteridae. Species of grackle, oropendola, cowbird and cacique all use harem
polygyny to some degree (Webster 1994a). The Montezuma Oropendola (Psarocolius
Montezuma) displays the characteristics of a harem bird particularly well. This

oropendola nests in large colonies broken into clusters that are guarded and defended
by high-ranking males. The larger the male, the higher his rank. Consequently, there
are high amounts of intrasexual competition between males and females near nest
clusters, as males compete for breeding rights and females guard their nests from each
other. Mating occurs primarily at the colony site (Webster 1994a, b).
I studied clustering and its causes and effects for another Neotropical colonial
icterid, the Chestnut-headed Oropendola (Psarocolius wagleri). I expected that, like
the Montezuma, clustering would increase levels of intrasexual competition and
courting and copulations near clusters while decreasing nest parasitism from Piratic
Flycatchers and Giant Cowbirds.

METHODS AND MATERIALS
Study Species
Chestnut-headed Oropendolas are a large, long-lived member of the family Icteridae,
which includes orioles, blackbirds, grackles and caciques. Like other members of its
family, it is a highly social bird that breeds in colonies and exhibits extreme sexual
dimorphism. While plumage is identical between the sexes, males are much larger (35
cm versus 27 cm) and twice as heavy as females (212 g as opposed to 110g). They are
primarily frugivorous birds, but rely heavily on insects and small vertebrates (lizards
and frogs) throughout the breeding season (Smith 1983).
These oropendolas range from southern Mexico to western Ecuador. With the
onset of dry season in December, Chestnut-headed Oropendolas begin their breeding
season and continue into the beginning of the wet season in June. During this time
they can complete up to three breeding cycles. Like caciques and other oropendolas,
the Chestnut-headed nests colonially in umbrella-shaped trees located in pastures near
forest. The colonies range in size from 4 to 100 nests, though colonies of 30-40 are
most common. The nests themselves are long, narrow, woven bags that average 56 cm
long and are typically constructed in clusters on branch tips. Nest building generally
takes 10-14 days, followed by 17 days of incubation and 30-36 days of feeding prior
to fledging. The average clutch size is two, but breeding success is very low (Smith
1983).
Both Giant Cowbirds (Scaphidura oryzivora) and Piratic Flycatchers (Legatus
leucophaius) frequently parasitize oropendolas nests. Cowbirds lay eggs in active
nests and oropendolas apparently cannot differentiate between cowbird nestlings and
their own, because they rear both (Smith 1983, Robinson 1988). Piratic flycatchers, on
the other hand, take over nests and raise their own young, though it is not known
whether or not they evict oropendolas or wait until a nest is abandoned (Leak and
Robinson 1989).
Study Site
Five nesting colonies of the Chestnut-headed Oropendola were studied near

Monteverde, Costa Rica. Four nest colonies were located in the foothills of the Pacific
slope between La Cruz, Cañitas and the continental divide in the lower montane wet
zone (sensu Holdridge). At one of these sites all oropendolas had left for the season;
consequently it was only useful for nest cluster analysis. The remaining nest tree was
located near the San Gerardo station on the Atlantic slope, also in the lower montane
wet zone. All nests were found in farm pastures on inclines (except for the San
Gerardo station, which was level ground). All but one of the trees were Croton
(Euphorbiaceae) a native species, and the other was Eucolyptus (Myrtaceae), an exotic
ornamental. Both Croton and Eucalyptus have sparse branching with terminal
leafing; as a result, both tree species allow a high degree of light, wind, and rain
through their branches. Trees ranged from 11 to 40 m tall, and none possessed the
umbrella shaped crowns typical of oropendolas trees: one was highly asymmetrical
while the others were oval-shaped. The nearest neighboring tree ranged from touching
to 5.4 m away, and while all were within a few hundred meters of windbreaks,
streams with forest borders, or extremely small forest fragments, only the San Gerardo
station was near intact forest. Nests were located on branch tips and occupied 1/3 to
2/3 of the trees’ circumference and 5 -10 m of the total height of nest trees. However,
from colony to colony the placement of nests relative to nest height differed (i.e. some
were found only in the upper half of the tree, others on the middle or lower branches).
One colony consisted of two trees touching each other, but one of the trees contained
only one nest 5 m from other nests and was occupied by Piratic Flycatchers.
Consequently, the tree was not considered part of the nest tree.
Nest Characteristics
Within colonies, nests were organized into clusters. To identify the size of clusters and the
degree of clumping, nearest neighbor distances for all nests were measured.
Measurements were made from nest maps constructed on the ground below the actual
nests. Nest position was approximated by placing a stick under the nest and verifying the
positioning from two locations approximately 10 meters from the nest that were
perpendicular to each other with respect to the nest. Whole colony clustering was
approximated using an Index of Dispersion (k) and an Index of Clumping (IDM),
k = x2/ (s2-x)
IDM = (s2/x)-l
Where x is the average nearest neighbor distance between nests and s is the standard
deviation (Southwood 1978). Two nests were defined as part of the same cluster if they
were within 1.5 m of another nest (after Webster 1994a, b). Because the density of
clusters varied widely, nearest neighbor distance was also used as a measure of clustering in
statistical analysis. Nests frequently are blown out of trees during storms. All such nests
found were collected. Material used in nest construction was identified in addition to the
substrate used to line nests. Nests that were mostly brown and had lining material that was
dry and black/brown and compacted were considered built in a breeding season prior to the
2003 one. The length of all nests was measured as the base of the nest to the lower lip of

the nest opening, and the circumference of the nests was measured at each nest's widest
point. All nests found that were built in the 2003 breeding season were weighed dry and
following saturation with water (when drips of water from nests fell more than two
seconds apart). Weights for older nests were not included because their ability to retain
water was much smaller than that of newer nests.
Nesting behavior and intrasexual and intersexual behavior
A total of 47 hours were spent observing five oropendola colonies on nine different days
throughout the month of April 2003. Observation periods ranged from four to eight
hours. In order to identify changes in behavior with respect to clusters, all oropendola
behaviors at the nest colony were monitored and recorded. Males were identified by their
greater size. Throughout the study period, males were observed to be louder fliers and to
have a much greater vocalization range than females, which only made a cackle call at the
nest tree.
The time of arrival and departure for male and female oropendolas in relation to nest
locations (into the nest tree, into a cluster, above nests, onto nests, and into nests) were
monitored in conjunction with the number of males and females that entered and/or left
together. The location of all mating attempts, the calls and behaviors exhibited by the male,
and the number of females courted per visit to the nest tree were noted as well. All
intrasexual and intersexual interactions were also recorded as displacements, chases, and
fights (physical grappling).
Individual nests were defined as active if a female entered it five times or more
(except in the San Gerardo colony, which was monitored for fewer hours than the other
colonies. Three or more nest visitations qualified a nest as active there). Inactive nests were
either not in use or occupied by Piratic Flycatchers. For the active nests, nesting stage was
determined based on what females brought to the nest and the length of time spent at the
nest (Table 1). Nesting synchrony within clusters was measured as the proportion of active
nests in a cluster in the same nesting stage. Types of food brought to nests were identified
when possible. If a flycatcher pair was nesting in an oropendolas nest, that nest was not
monitored.
Nest parasitism
Nest parasites were monitored in order to determine whether or not parasite nest preference
was influenced by nest clustering. The time of arrival and departure of all Giant Cowbirds
and Piratic Flycatchers was noted. In addition, all movements within the nest tree and
interactions with oropendolas and with each other were noted. For a single visit, the
following were recorded: location of nest parasites prior to a nest visitation (in the nest tree
or in another tree), location of parasites in relation to nests throughout the time spent in the
nest tree (in tree away from nests, in a nest cluster, above a nest, on a nest, or in a nest), the
sequence of nest visits (including which clusters were visited, the size of the cluster, and the
proportion of each cluster’s nests that were visited), and the presence of oropendolas in the

nest tree (in the tree but not in nests, in a nest within the cluster visited, or in the nest
visited). Interactions between Giant Cowbirds, Piratic Flycatchers, and oropendolas also
were noted and included displacements, chases, and fights.

RESULTS
Nest characteristics
A total of 78 nests were studied between the five colonies. The average colony size was
15.6 nests (SD = 5.8) and ranged from 8 to 21 nests. Indices of Dispersion and Clumping
(1.6 and 43.9 respectively) suggest that within colonies, nests were clustered together. The
average cluster contained 3.6 nests (SD = 2.1, n = 68) and ranged from two to eight, though
the modal cluster size was two and single nests were common (1/8 of all nests). Cluster
densities differed from one cluster to another, as demonstrated by the high degree of
variation in nearest neighbor distance between nests – 65cm (SD = 54). This suggests that
while some clusters are densely packed, others are very spaced out.
Nests are woven together using epiphyte roots, fern rhizomes, thin vines, thin sticks,
grass stems, and sphagnum moss. The bottom of the nest forms a bowl of thicker, denser
construction compared to the rest of the nest that resists compression. The sides of the nest
leading up to the nest opening are thinner and can expand and contract. Nests are sometimes
built to allow access to the opening from opposite sides of the nest, with material extending
from between openings to a tree branch, but more commonly, only one access point is built.
Nest breakage universally occurred at the neck above the nest opening. Reports indicate that
falling nests are a major cause of egg/nestling mortality (Webster 1994) for the Montezuma
Oropendola, but of the 14 nests recovered in this study, only two contained eggs (one with a
single egg, one with two eggs). Nest length averaged 46.6 cm (SD = 12.4, n = 8) and the
average circumference of nests at their widest point was 45.9 cm (SD = 5.6, n = 8). Nests
from the current breeding season averaged 135 g (SD = 27.2, n = 5), but became 2.5 to 3.7
times heavier when saturated with water (average water saturated weight was 408 g, SD =
40.4, n = 5).
Nesting behavior
Of the 78 nests studied, 49% were active during the study period. However, the
proportion of active nests per colony varied greatly from one colony to the next (0- 76%
active). In general, the larger a cluster within a colony, the more active nests there were
(regression analysis, Y = -0.283 + 0.648, R2 = 0.747, p > 0.001, Figure 1). Of these active
nests, the majority were at the incubation stage (71%), though five were being built and six
contained nestlings.
In all colonies, nests were grouped into various numbers of clusters containing a
mixture of active and inactive nests, with the average cluster containing half of each.
Synchrony within clusters averaged 85% within clusters (n = 17), but between clusters,
whole colony synchrony only averaged 69% (four colonies).
Females and males showed activity peaks both in the nest tree and near nests in the

morning around 11:00, and activity steadily decreased throughout the rest of the day
(except for a small activity spike around 14:00, Figure 2). In the morning, males and
females frequently congregated at the tops of nest colony trees to preen themselves, but this
behavior decreased throughout the day. Building females conducted the majority of their
work in the morning, and were once observed stealing nesting material from other nests
being built. Once nests were completed, females lined the inside with freshly cut, green
grass (n = 15). Incubating females visited nests (n = 264) throughout the day for long
periods. Females feeding nestlings also came throughout the day (n = 193) and brought a
range of food including arthropods (katydids, other insects, and once a spider), small
vertebrates (Norops), and fruit (berries), and occasionally left the nest carrying dung
pellets (n = 36), which were dropped on the wing. Only females incubating or feeding
nestlings appeared to remain overnight at the nest colony.
Intrasexual behavior
Females came to the nest colony throughout the day. While some preened, others flew
from nest to nest, perching above (n = 81) or on (n = 260) the nests and looking down into
them. This behavior often elicited a response from other females, who either displaced
them to look for themselves (n = 21) or enter the nest, or chased them away (n = 13).
Practically no interactions (one chase and one displacement in a treetop, no interactions
above clusters), aggressive or otherwise, occurred between females not physically on
nests (except for occasional mutual preenings, Table 2). However, females interacted an
extremely small percentage of the time. Of all female interactions, the majority were
displacements, and only two fights occurred. Cluster size and nearest neighbor distance
were not correlated with female interactions of any type (regression analysis, Y = 2.819 0.019, R2 = 0.072, p = 0.1589 and Y = 1.387 + 0.944, R2 = 0.09, p = 0.1144).
Males were only slightly more aggressive than females, but their interactions
mostly occurred in the nest tree away from nests (Table 2). Often one male would fly
into the nest tree, and another would follow him in and displace him (n = 19). Sometimes
the displaced male was allowed to remain, sometimes he was evicted. As in females, the
majority of interactions were displacements – ten chases and no fights occurred.
Intersexual behavior
The only abundant interactions between males and females involved courting (n = 40)
and escorting (i.e. males following a female, or a small group of females, into the nest
and perching with them, n = 62). Only five aggressive interactions were observed, two
of which occurred near nests and all of which were caused by male aggressors.
Courting occurred 28 times at the nest tree, but only four times near nests, and only
two successful copulations resulted (away from nests) from the males’ efforts.
Generally, males flew to a female in the nest tree away from nests (from either a
different part of the tree or from outside the tree) and began courtship displays. A
number of calls and behaviors were exhibited during courtship, but different males

used different combinations of these. Typical behaviors included bowing, walking
back and forth along a branch, and pecking at the females rump. Call diversity was
even greater, and included gurgle and schwack sounds that were given at other times
outside of courtship, and two additional noises that were heard almost exclusively
during courting – an electronic purr and a mewling sound similar to that made by
chicks calling for their mother. The average number of females courted per visit by a
male was 1.2 + /- 0.5, though in 82% of the visits only 1 female was courted (n = 11).
In all remaining visits except one (in which a male courted three females), only two
females were courted by males.
Males frequently followed a single female into the nest tree. Often the female
flying in would enter a nest, and the male would perch above the nest and wait for her
to fly out. When she did, he pursued her. At other times males in the nest tree
followed females out of the nest when they left. In addition to these escorts, large
groups of males and females frequently flew into and out of nest colonies. On only a
few occasions, a male was also observed to accompany a small group of females to
nests under construction, and stay in the cluster until the females had finished
building.
Nest parasitism
Giant Cowbirds visited all colonies repeatedly during every observation period. The
average number of cowbird visitations per hour closely mirrored the trends exhibited
by Oropendolas – activity peaked around 11:00 and steadily decreased except for a
peak in activity at 14:00 (Figure 3). Cowbirds averaged 1.1 +/- 0.4 visits per hour and
made a total of 98 visits to the nest tree. In the majority of these visits (85%),
cowbirds flew into the nest tree before approaching a nest, but occasionally, birds
flew directly onto nests. Once on the nests (n = 71), cowbirds were skittish and often
looked in the nests, but only 1/3 of the nests visited were entered. Cluster size nor
nearest neighbor distance were correlated to the number of cowbird visits to nests
(regression analysis, Y = 3.315 – 0.21X, R2 = 0.057, p = 0.1420 and Y = 2.452 –
0.085X, R2 = 0.0004, p = 0.9013). As cluster sizes increased, cowbird visitations did
not increase as expected, but there was nearly a significantly greater number of
cowbirds going to active nests as opposed to inactive ones (ANOVA, p = 0.0697,
Figure 4).
Oropendolas had mixed reactions to the presence of cowbirds (Table 3).
Although oropendolas reacted aggressively to cowbird presence often, responses varied
depending on where the cowbirds were located. Cowbirds that landed in the nest tree
away from nests often were allowed to remain until they moved toward nests, where the
majority of interactions occured. Many times, when a cowbird arrived in a colony tree, the
tree would be fairly empty. However, female and male oropendolas quickly arrived and
perched all around the cowbird. Male and female oropendolas also responded differently
to cowbirds. Males were much less interested in protecting nests from cowbirds. They

accounted for only 20% of aggressive interactions, and often tried to court females while
cowbirds were in the tree and/or landing on nests. However, when they did respond to
cowbirds, it was predominantly away from nests in the nest tree, and they usually chased
cowbirds away as opposed to displacing or fighting them (the latter of which never
occurred). Females, on the other hand, responded to cowbirds more than males and focused
their attacks near nests. The majority of interactions, like those between males and
cowbirds, were chases, but displacing (n = 4) and fighting (n = 4) also occurred. Females
were not always successful in their attempts to repel cowbirds. On nine occasions, a
female tried to repel a cowbird and the cowbird either did not respond or flew back to nests
(or the nest tree) without landing on another tree first. Often, the oropendola females
would give up after one or two attempts and enter their nests or watch as the cowbird
entered other nests. This never occurred with males- they were always successful at
repelling cowbirds. Cluster size and nearest neighbor distance have no effect on which
clusters were parasitized (regression analysis, Y = 3.315 - 0.2IX, R2 = 0.057, p = 0.1420
and Y = 2.452 - 0.085X, R2 = 0.0004, p = 0.9013 respectively).
In every colony observed with active oropendolas, Piratic Flycatchers were
present and all but one colony had a pair of flycatchers nesting in an oropendola nest. The
one nest tree in which Piratics were not nesting, the pair of Piratics appeared to be looking
for a nest to parasitize. Often, they hovered in front of, or over a nest but did not land or
enter. On five occasions, they did land on or enter nests- all of which were active. The
remainder of the colonies contained nesting Piratics. During the majority of the
observations, one or both of the Piratics were in the nest tree near their nest. They tended to
nest in either nests not in clusters or in small clusters of inactive nests, and were highly
territorial. Female oropendolas were most often chased (n = 20), but they usually ignored the
attacks (35%). Males were almost never attacked, but cowbirds frequently were targets (n
= 10). In general, cowbirds also ignored attacks (50%). In one tree there was an active nest
neighboring a Piratic nest, and often when the female oropendola attempted to enter, she
was attacked. However, she always ignored the disturbance. The oropendola colony as
a whole ignored the Piratics as well, and on only three occasions were female oropendolas
observed chasing the flycatchers.

DISCUSSION
Within the family Icteridae, many Neotropical species are colonial breeders, and
especially among oropendolas and caciques, clustering of nests within colonies is
common. However, between these species, the degree of clustering and its effects vary.
The Montezuma Oropendola exhibits a high degree of clustering in its nests in
conjunction with breeding synchrony within clusters and breeding asynchrony between
clusters. As a result, males defend clusters from each other and court and copulate often
with females within these mini-territories (Webster 1994a, b). Females are highly
aggressive toward each other as well. Nest parasitism by cowbirds is lower for larger

clusters because the larger number of females can more effectively guard against and
repel the parasites (Webster 1994b).
The Chestnut-headed Oropendola, on the other hand, exhibits a lesser degree of
clustering that has a profound impact on the breeding system of the species. The
percentage of nests found in clusters was identical for the two species – 88%.
However, for the Chestnut-headed, cluster size (n = 19) ranged from two to eight,
with almost 50% as clusters of two (n = 9), whereas Montezuma Oropendolas had a
range of two to 32 and a median of eight (Webster 1994b). In addition, Montezuma
clusters were often much more dense than those of Chestnut-headed Oropendola
(personal observations based on a Montezuma colony of over 80 nests).
Degrees of synchrony probably differed as well, but because different means of
defining synchrony were used between studies, values could not be accurately
compared. Webster (1994b) evaluated within-cluster synchrony by comparing the
variance in nest completion date of nests within a given cluster. Whole colony
synchrony was measured using variance in nest completion dates as well, but for all
nests in a colony. For this study, only seven of 78 nests were built during the study
period, and each colony was visited irregularly, which made accurate assignments of
nest completion dates impossible. Synchrony was consequently approximated using
nesting stage synchrony as a measure (see Methods and Materials). As a result, all
values of synchrony found for this study probably are overestimates in comparison to
data obtained using Webster’s method. Nesting stages can span two weeks to over a
month depending on the stage, which allows for a great amount of temporal variation
within a synchrony category (i.e. nesting stage). Webster’s technique, on the other
hand, is specific to the day.
Male Montezuma Oropendolas utilize harem polygyny as a breeding strategy.
Through intrasexual competition, males establish a dominance hierarchy determined
by size (Webster 1997). The largest males attain the highest rank, guard clusters of
nests with receptive females, and copulate with these females at the nest treepresumably at the nest cluster (Webster 1994a). The high degree of synchrony within
clusters increases the ability of a male to dominate a given cluster. Asynchrony
between clusters also allows the highest ranking male to achieve the majority of
copulations (77 – 92% depending on the year, Webster 1994a) by allowing him to
rotate guard duty from one cluster to the next. Though copulations away from the nest
are possible, genetic analysis suggests copulation frequencies observed at nests are a
rough measure of the distribution of offspring per male (Webster 1994a). As a
consequence of this form of mating, intrasexual male competition is high (1.38 to 7.14
interactions/hour) near nest clusters, but lower ranking males are permitted to roost in
the colony tree away from nests (Webster 1994 a, b).
In Chestnut-headed Oropendola colonies, the trends observed are very
different. While courting was common at nest colonies, copulations were rare. Males
frequently flew in attending single females and perched above their nests while the

females entered (n = 29). When females left, males generally followed (n = 33).
Occasionally, while a cluster of females was building nests, a male accompanied the
females to their cluster, and stayed in the area as the females worked. However, few
aggressive interactions between males took place near nests (n = 11); the vast majority
occurred in parts of the colony tree away from nests (n = 27). Multiple female and
male aggregations often flew into and out of the colony tree together as well.
While the trends differ between the two species, both sets of data suggest that
Chesnut-headed and Montezuma Oropendolas use harem polygyny. The highly
female biased sex ratio that all oropendolas exhibit provides strong evidence that they
are polygynous (Alan Masters, personal communication). If more females are present
than males, yet all females still bear young, than at least one male has sired multiple
broods. Webster (1994a) defined harem polygyny in particular as the ability of males
to successfully compete for and defend females without guarding resources. Males
were repeatedly observed competing (n = 38), but the fact that competition occurred
little near nests (n = 11) could suggest that males were competing over a resource –
such as the nest tree or foraging territory, rather than over females. However, females
and males regularly interacted – males frequently escorted females (n = 29) and made
courtship displays (n = 36). If males were competing over a resource, then
competitive interactions, courtship, and copulations would probably all occur at the
resource site. Since courtship and aggressive male interactions were observed
independently of copulations at the nest tree, resource competition cannot adequately
explain Chestnut-headed mating systems.
However, while both oropendolas may utilize harem polygyny, there is large
difference in the degree to which one male can obtain the majority of copulations.
One measure of colony dominance by a single male is simply genetic testing to
determine what percentage of a colony’s offspring the colony’s highest-ranking male
sired. Harem polygyny, in conjunction with clustering and asynchrony between
clusters allows only a few males to dominate colonies for Montezumas (77-92%). A
second measure of harem monopolization is the degree of sexual dimorphism. Leak
and Robinson (1989) suggest that the more one male is able to monopolize
copulations, the greater the sexual size dimorphism. Montezuma Oropendolas are one
of the most sexually dimorphic of all bird species in terms of size (males are 1.30
times larger, Webster 1997). Chestnut-headed Oropendolas, while still extremely
sexually dimorphic, do not display size differences as great as Montezumas (1.25).
This evidence suggests that more male Chestnut-headed Oropendolas are involved in
mating in a given colony.
It is the mating behavior of Chestnut-headed Oropendolas that allows many
males to obtain copulations and limits the effectiveness of dominance hierarchies, if
they exist at all. Because copulations occur away from the nest tree, males must find
or follow females away from nests. This expends time and energy and limits the
number of females that any one male can court. In addition, Chestnut-headed

Oropendolas nest with partial colony synchrony (69%). Because many nests are active
at the same stage at once, the ability of one male to monopolize all females during the
short time when they are sexually receptive is further reduced. Small colonies of
Montezuma oropendolas are sometimes completely dominated by one male – even
when all males are synchronous. However, this only is possible because male
Montezumas guard and mate at nest clusters. Because copulations occur away from
nests for Chestnut-headed Oropendulas, one male cannot monopolize all females.
This mating system leads to the trends observed between intrasexual behavior,
parasitism and nest clusters. Because Chestnut-headed Oropendolas do not guard and
nest at clusters, clusters do not enhance female defense polygyny to the same degree
as they do for Montezumas. Clustering still may allow for more polygyny than would
be available without it though. As a result, clusters are present in Chestnut-headed
colonies, but not as numerous or as dense as they are in Montezuma Oropendola
colonies. Another consequence of mating outside the colony is the location and
magnitude of intrasexual and intersexual interactions. Males attempted copulations
regularly at nest trees, as evidenced by the number of courtship displays that occurred
(n = 36), but females rarely responded, indicating that females are at least partially
responsible for when and where mating takes place. Because the majority of
copulations occur away from nests, males have no reason to compete near nests; the
most intense competition probably occurs away from the nest tree either at standard
mating sites (if they exist), random locations surrounding the colony, or near foraging
grounds. However, some interactions do occur at nest trees. As no females were
usually involved in these interactions (i.e. the object of competition), perhaps these
interactions establish a limited mating hierarchy for a colony. Males escorting
individual females or small groups of females to nests rarely were contested, which
suggests that either competition occurs if and when a male follows a female and her
escort as they leave the nest tree to their mating site, or some mating rights are
established prior to escorting. Even if a limited hierarchy did exist, monopolization of
copulations could not occur because mating occurs away from the nest tree. Males
often accompanied large groups of females into and out of the nest tree as well. The
relative peace that prevailed when these flocks were present could indicate that males
already were aware of their place in the flock due to earlier competition away from
the nest tree.
Female aggression is high at Montezuma colonies. Females have few negative
interactions while constructing nests, but become increasingly aggressive the farther
they progress into the breeding cycle (Webster 1994b). Presumably, this trend would
result in a greater number of interactions at larger clusters, simply because more
females are present to guard their cluster from other females. Perhaps females guard
against other females because they may act as brood parasites. But no matter what the
motivation, while female aggression was common near nests for Chestnut-headed
Oropendolas, there was no relationship between cluster size and numbers of

interactions. This could be interpreted as further proof of the limited clustering in
Chestnut-headed colonies. Because clusters are so small, female interactions that take
place in an area that normally would constitute a cluster may now extend into the area
of several clusters. As a result, increases in cluster size would not correlate with
increases in female Chestnut-headed interactions.
Webster (1994b) noted that for Montezuma Oropendolas, increasing cluster
size decreased the rates of brood parasitism, specifically from Giant Cowbirds.
However, for Chestnut-headed Oropendolas, no such trend was observed. In fact,
while females did respond aggressively to the presence of cowbirds near nests, rates
of cowbird eviction did not correspond to changes in cluster size. Apparently, cluster
size has become so diminished and existing clusters so spread out, that antiparasitism
benefits of increased cluster size no longer occur in Chestnut-headed colonies. This
suggests that mating strategies rather than nest parasite avoidance cause the
proportional relationship between cluster size and nest parasite visitation. Piratic
Flycatchers are also frequent nest parasites of oropendolas nests (Leak and Robinson
1989, Robinson 1988), and they were present in every Chestnut-headed colony
observed. They appeared to recognize differences in cluster size, as all nests they
occupied were isolated or in clusters of two. However, because Piratics were only
present in three nests, this trend requires further study.
In summary, both Chestnut-headed and Montezuma Oropendolas use harem
polygyny as a mating strategy. However, because Chestnut-headed copulate away
from nests and nest with partial synchrony, clusters are small and spread out. This
leads to a lack of relationships between female interactions, female-cowbird
interactions and cluster size. In addition, males interact away from nests as a result of
this mating system.
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